The oxidation of methyl n-propyl ketone by Mn(III) sulphate in aqueous acetic acid is first order with respect to the ketone and Mn(III). The rate independent of acidity and solvent composition. Added Mn(II) does not alter the rate. The activation parameters for the oxidation and enolisation reactions were evaluated. The oxidation is faster than the enolisation under similar conditions. A mechanism involving an attack on the keto-form by Mn(III) sulphate complex is proposed.
Manganese (III) pyrophosphate oxidises cyclohexanone at a rate equal to the rate of enolisation and this supports the belief that ketones are oxidised via their enol form 1 . LITTLER 2 , however, observed that manganese (III) sulphate oxidises cyclohexanone at a rate faster than its enolisation and concluded that the keto-form is directly attacked. Recently we have shown that the oxidation of acetone also involve attack on the keto form 3 .
The results of methyl n-propyl ketone-Mn(III) reaction are presented here.
Results

Product Analysis:
The completely reduced reaction mixture gives a red-brown colour with ninhydrin in the presence of strong sulphuric acid.
This indicate that propionaldehyde is the main oxidation product 4 .
Rate-laws:
When the concentration of the ketone is in excess, the rate at which Mn(III) disappears follows first order rate laws. Further the first order rate constant is independent of initial concentration of the oxidant (Table I ). The oxidation rate varies linearly with the concentration of ketone (Table II) . Variation in the concentration of sulphuric acid, at constant ionic strength, does not appreciably affect the rate oxidation (Table III) . proportions of acetic acid in the solvent mixture has no effect (Table IV) . Table V 
Effect of temperature: Data in
Rate of Enolisation:
The rates of enolisation were measured by bromination method. The bromination of methyl n-propyl ketone is first order with respect to each the ketone and hydrogen ions but zero order to bromine. The rate of bromination increases with proportion of acetic acid in the solvent mixture (Table VI) . The rates of bromination were obtained at different temperatures and activation parameters calculated (Table VII) . 
Discussion
Absence of any effect of Mn(II) on the oxidation rate indicates that Mn(III) is the only active species. Mn(II) retards the oxidation effected by Mn(IV) due to the following equilibrium 5 ' 6 .
Mn (IV) + Mn (II) ^ 2 Mn (III).
It has been suggested recently 7 that in strong sec. -1 . If enolisation was to precede oxidation, the oxidation rate in the limit could be equal to the rate of enolisation, but could never have exceeded it.
This, therefore, clearly shows that oxidation of methyl n-propyl ketone by Mn(III) sulphate proceed by a direct attack on the keto-form.
The following mechanism may then be proposed.
The first step is the rapid reversible formation of a complex between the ketone and manganese (III) sulphate complex, followed by the rate determining step involving a C -H bond rupture yielding a radical. The radical is then oxidised by several fast steps. 
Experimental
Materials:
Methyl n-propyl ketone (B.D.H.) was used after fractionation. Acetic acid (99.4%, B.D.H.) was distilled over chromic acid. All other chemicals used were chemically pure.
Manganese (III) sulphate was prepared as described by VOGEL 8 .
Kinetic measurement:
Reactions were carried out at 35 °C (±0.05 °C) and in 20% acetic acid solvent unless mentioned otherwise. Concentration of the ketone was always in large excess to that of Mn(III). Sufficiently large excess of Mn(II) are added prevent disproportionation of Mn(III) to Mn(IV). The reaction were followed by quenching aliquots, withdrawn at known intervals of time in slight excess of Fe(II) and titrating the residual Fe(II) against Ce(IV) using ferroin as an indicator.
